UNION OF SOVIET SOCIALIST REPUBLICS 

09) SU no 1401626 Al 

(51)" H04B7/26 

THE USSR STATE COMMITTEE 

FOR AFFAIRS OF INVENTIONS AND DISCOVERIES 

SPECIFICATION OF INVENTION 
to the Inventory Certificate 



(21) 4163159/24-10 

(22) 19.12.86 

(46) 07.06.88. Bull. Jfe 21 

(7 1 ) The Scientific and Research Center for Automation of Air Traffic Control 

(72) V.Ya. Bondarenko and M.M Maly 

(53) 621.396.6(088.8) 

(56) Development of JARPS or guardance material for air-ground data interchange channel for 
air-ground data interchange. Chamereliti Lizatron V.S. Cyebetine ADJSP-WP/100, 01.03.73. 

(54) MOBILE RADIO COMMUNICATION SYSTEM 

(57) The invention relates to radio communication engineering. An object of the invention is to 
improve the capacity of a radio communication channel. With keeping a predetermined time, a 
message depending upon a system load goes through vacant free-access or address-interrogation 
switches to . a buffer memory unit that generates a message for transfer to the radio 
communication channel in accordance with a communication protocol. When messaging 
between a transceiver station and communication objects, a channel load varies depending upon 
a fly stage and information activity of subscribers of digital radio communications. A mobile 
number counter monitors a mobile number and outputs this number to a system load counter. 
Depending upon a number of mobiles and a number of message re-queries, dynamic algorithms 
for the messaging and radio communication channel controlling organization are used in the 
system. By analyzing a channel status and load, a terrestrial station determines a number of 
message collisions in the radio communication channel. To avoid collisions during simultaneous 
transmission of messages by several mobiles, a carrier is monitored for a time of acting to an 
airborne receiver. Transmission of a message takes place when a channel is vacant. To provide 
the time diversity of time moments when mobiles get on for communication, an airborne device 
includes a carrier frequency analyzer and a pseudorandom delay generator that provide delay for 
message transmission from mobiles. 2 Figs. 

The invention relates to radio communication engineering and may be used for 
organization of digital communications in an automated air-ground data interchange system in 



accordance with priority modes adopted in transmission of messages between airborne and 
terrestrial subscribers of digital communications. 

It is an object of the invention to improve the capacity of a radio communication channel. 

Fig. 1 is a functional diagram of a terrestrial transceiver station; and Fig. 2 is a functional 
diagram of an airborne transceiver station. 

The terrestrial transceiver station comprises a receiver 1, a demodulator 2, a message 
decoder 3, a mobile address buffer register 4, a first AND gate 5, a message priority decoder 6, a 
priority message timer unit 7, a priority message register unit 8, a message distributor- 
switchboard 9, a mobile number counter 10, a system load counter 11, a free-access clock pulse 
generator 12, a time window shaper 13, an address-interrogation clock pulse generator 14, a 
delay line 15, a second AND gate 16, a free-access switch 17, a data delivery unit 18, an address- 
interrogation switch 19, a buffer memory unit 20, a re-query number counter 21, a reset pulse 
generator 22, a data logging unit 23, a modulator 24, and a transmitter 25. 

The airborne transceiver station of the mobile radio communication system comprises an 
antenna switchboard 26, a receiver 27, a demodulator 28, an address decoder 29, a mode decoder 
30, a data logging unit 31, a data delivery unit 32, a message register unit 33, a message priority 
coder 34, a message distributor-switchboard 35, a free-access switch 36, a clock pulse generator 
37, an address-interrogation switch 38, a time relay 39, a delay line 40, a random number 
generator 41, a modulator 42, a transmitter 43, a carrier frequency analyzer 44, and a 
pseudorandom delay generator 45. 

The mobile radio communication system operates as follows. 

Messages received by the terrestrial receiver 1 from an air-ground channel are 
demodulated in the demodulator 2 and arrive at the message decoder 3 that is connected to the 
mobile address buffer register 4 where an address received in the message is identified in 
accordance with a communication protocol adopted in the system with mobile addresses stored 
in the mobile address buffer register 4. When a mobile address coincides with an address stored 
in a list, a control signal is supplied to the AND gate 5 from the mobile address buffer register 4, 
and the message arrives at the message priority decoder 6. Messages are ranked according to 
incoming data message priorities in accordance with priority ranks adopted in the mobile radio 
communication system using message shift registers wherein "1" is originally recorded to a low- 
order digit which corresponds to absence of messages. When messages arrive from a radio 
communication channel, said registers shift messages of corresponding queues and activate 
priority timers whose number is determined by a number of received message priorities in 
accordance with the communication protocol, said timers monitoring a time for a message to be 
in a queue of a respective priority rank. The priority message timer unit 7 determines an 
information "ageing" time, and if a message was not transferred to a communication channel for 
a certain time interval, then, it is "erased" or the buffer memory unit 20 sends a message 
retransmission request. 
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When keeping a predetermined time, a message depending upon a system load goes 
through the free-access switches 17 or the address-interrogation switches 19 to the buffer 
memory unit 20 that generates a message for transfer to the radio communication channel in 
accordance with the communication protocol. 

When messaging between the terrestrial transceiver station and communication mobiles, a 
channel load varies depending upon a fly stage and information activity of subscribers of digital 
radio communications. The mobile number counter 10 continuously monitors a number of 
mobiles and outputs this number to the system load counter 1 1 that determines a communication 
channel load. Depending upon the number of mobiles and a number of radio communication 
channel message re-queries, dynamic algorithms for the messaging and radio communication 
channel controlling organization are used in the system. When the channel load is low, a mode of 
free access from mobiles is used, while overload in the channel results in that the system 
automatically transits to a mobile address-interrogation mode. 

By analyzing a channel status and load in the mobile radio communication system, the 
terrestrial station determines a number of message collisions in the radio communication 
channel, and when this number becomes larger than a tolerance limit number, the system transits 
to an address-interrogation mode for ordering the operation of an air-ground data transmission 
channel. To avoid collisions during simultaneous transmission of messages by several mobiles, a 
carrier is monitored for a time of acting to an airborne receiver by service portions of messages, 
and transmission of a prepared message takes place only in case if a channel is vacant. To 
provide the time diversity of time moments when mobiles get on for communication after having 
found that the radio channel is vacant, an airborne device includes a carrier frequency analyzer 
and a pseudorandom delay generator that provide delay for message transmission from mobiles. 

When the channel load is low, the system load counter 1 1 outputs a control signal to the 
free-access clock pulse generator 12 that sets a system operation cycle through the free-access 
switch 17 in the free-access mode. 

When the system load becomes larger that a boundary load, the system load counter 
outputs a control signal through a trigger to turn on "a window" of the address-interrogation 
clock pulse generator 14 that sets a system operation cycle through the address-interrogation 
switch 19 in the address-interrogation mode. Only the terrestrial transceiver station can initiate 
communications in the address-interrogation mode; said station periodically interrogates mobiles 
in accordance with a list of mobiles stored in the address buffer register 4, and the mobiles 
cannot interrupt an interrogation cycle and transmit an alarm message on their own initiative. 
Therefore, the possibility is provided for operative transmission of alarm (urgent) messages from 
mobiles through the digital radio communication channel. If mobiles have generated messages 
for transmission and found that the radio channel is vacant, then, they inform other mobiles that a 
transmission cycle begins and randomly distribute a priority order of own transmission within 
this cycle. Using a radio channel carrier signal and synchronization pulses, each mobile counts a 
sum of transmission periods (without differentiation thereof into successful and non-successful) 
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and of empty periods (equal to one time window) of the priority order. When this sum coincides 
with a set priority order value, a mobile starts transmission of its own packet. 

Let us consider aspects of using the system for transmission of alarm messages from 
mobiles in the free-access mode. 

Let a respective command is generated by outputting from the buffer memory unit 20 to 
open I windows for transmitting alarm messages from mobiles in the free-access mode. These 
windows are spaced from each other for the same spacing equal to T/C. A duration to of each 
window generally is a random value equal to a sum of K transmission periods and empty periods 
where K is constant, wherein to < T/i. Thus, a time slot between two neighbor free-access 
window generation commands consists of two portions, the first portion being "a window" for 
transmission of alarm messages having a duration of to from mobiles in the free-access mode and 
the second portion being "a window" for transmission of messages from the airborne transceiver 
in the address-interrogation mode. 

The mobile communication system allows organization of transmission of "window" 
opening messages in both the mode of free accessing and the mode of address interrogating the 
mobiles using the time window shaper 13, the delay line 15, and the AND gate 16 that produce 
control signals to the buffer memory unit 20 for transmitting the "window" opening and closing 
messages to the mobiles. The reset pulse generator 22 resets the processed messages on 
respective priority registers in the priority message register unit 8. The re-query number counter 
21 monitors a number of transmitted messages and a number of acknowledgements received 
from the mobiles, and transmits control signals to the system load counter 1 1 . Further, the buffer 
memory unit 20 receives a message to be processed from the data delivery unit 18, generates 
service and information portions of the message, and transfers it to the modulator 24 and the 
transmitter 25 connected in series, where the message is transferred in accordance with a used 
modulation method to the radio communication channel for the mobiles. The airborne receiver is 
in a mode of reception at a frequency of f\ (a frequency for transmission of an address message 
from the terrestrial transceiver station). When message has passed through the antenna 
switchboard 26, the receiver 27, and the demodulator 28, it arrives at the address decoder 29 
where an address received in the message is identified in accordance with a mobile address 
stored in the address decoder. Further, the message is transferred to the mode decoder 30 where 
the received service portion of the message is decoded and a system operation mode is 
determined while the information portion is recorded to the data logging unit 3 1 . After a mode 
sign is decoded, a control signal is supplied to the free-access switches 36 or the address- 
interrogation switches 38 that operate under control of the clock pulse generator 37. If the data 
delivery unit 32 has generated a message to be transmitted, said message is recorded to the 
message buffer register unit 33 and further arrives at the message coder 34 where the service 
portion of the message is generated and the priority is determined depending upon the priority 
levels of subscribers of digital communications. Furthermore, the message arrives at the message 
distributor-switchboard 35 that ranks the messages depending upon the transmission priority 



order. Next, the messages are transferred to the free-access switches 36, or the address- 
interrogation switches 38 depending upon the system operation mode determined by the 
terrestrial transceiver station. 

CLAIM 

A mobile radio communication system comprising: at a terrestrial transceiver station: a 
receiver and a demodulator connected in series, a transmitter and a modulator connected in 
series, a data logging unit, a data delivery unit, first and second AND gates; and at an airborne 
transceiver station, an antenna switchboard, a receiver, a demodulator, and an address decoder 
connected in series, a modulator and a transmitter connected in series, an output of said 
transmitter being connected to an input of an antenna switchboard, a data logging unit and a data 
delivery unit, characterized in that, in order to improve the capacity of a radio communication 
channel, the terrestrial transceiver station includes: a message decoder, a mobile address buffer 
register, a mobile number counter, a system load counter, a free-access clock pulse generator, a 
free-access switch, and a buffer memory unit connected in series, a time window shaper and an 
address-interrogation clock pulse generator connected in series, a delay line, an address- 
interrogation switch, and a message priority decoder, a priority message register unit consisting 
of n priority registers, and a message distributor-switchboard connected in series by an n-digit 

« 

bus, a priority message timer unit consisting of n timers, a re-query number counter, and a reset 
pulse generator, wherein an output of the demodulator is connected to an input of the message 
decoder whose output is connected to a first input of the first AND gate, a second output of the 
mobile address buffer register is connected to a second input of the first AND gate whose output 
is connected to an input of the priority message timer unit whose output is connected by the n- 
digit bus to a control input of the priority message register unit, a first output of the message 
distributor-switchboard is connected to a data input of the free-access switch and to a data input 
of the address-interrogation switch whose output is connected to a second input of the buffer 
memory unit, a second output of the message distributor-switchboard is connected to an input of 
the date logging unit, an output of the data delivery unit is connected to a third input of the buffer 
memory unit, an output of the re-query number unit is connected to a second input of the system 
load counter whose second output is connected to an input of the time window shaper whose 
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second output is connected to an input of the delay line whose first input is connected to a first 
input of the second AND gate, an output of the address-interrogation clock pulse generator is 
connected to a second input of the second AND gate whose output is connected to a control input 
of the address-interrogation switch, an output of the delay line is connected to a fourth input of 
the buffer memory unit whose output is connected to inputs of the modulator, the re-query 
number counter and the reset pulse generator whose output is connected by the n-digit bus to a 
reset input of the priority message register unit; the airborne transceiver station includes a 
message register unit, a message priority coder, and a message distributor-switchboard connected 
in series by an n-digit bus, a clock pulse generator, an address-interrogation switch, a time relay, 
a delay line, and a random number generator connected in series, a mode decoder, and a carrier 
frequency analyzer, a pseudorandom delay generator, and a free-access switch connected in 
series, wherein an output of the address decoder is connected to an input of the mode decoder 
whose first output is connected to an input of the date logging unit, second and third outputs of 
the mode decoder are connected to a second input of the address-interrogation switch and the 
free-access switch, respectively, an output of the data delivery unit is connected by the n-digit 
bus to an input of the message register unit, an output of the message distributor-switchboard is 
connected to a third input of the free-access switch, a second output of the clock pulse generator 
is connected to a fourth input of the free-access switch whose output is connected to a first input 
of the modulator, an output of the random number generator is connected to a second output of 
the modulator, and a second output of the receiver is connected to an input of the carrier 
frequency analyzer. 
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Fig. 2 
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(54) CHCTEMA PAZIMOCB33H C HOR- 
BH>KHbIMM OBTdEKTAMH 

(57) H3o6peTeHHe othochtca k TexHHKe pa- 

AHOCBH3H. UeJlb H306peTeHMH — noBbiweHHe 

nponycKHoft cnoco6H0CTH KaHajia paAHOCBfl- 
3H. ripM Bbuep>KHBaHHn 3aAaHHoro BpeivieHH 
coo6meHHe b 33bhchmocth ot 3arpy3KH chc- 
TeMbi nocTynaeT nepe3 cBo6oAHbie kjiiomh 
CBo6oAHoro AOCTyna hah aApecHoro onpoca 

B 6y(})epHbIH 3anOMHHaK)lUHH 6jiok, K-pwfi 

(J>opMHpyeT coo6meHHe aaa nepeAaMH b Ka- 

Ha.l paAH0CBH3H B COOT BeTCTBH H c npoTO- 

koaom o6ivieHa. FIpH o6MeHe coo6iueHH«MH 



Me>KAy npHeMonepeA^ioiueM craHiiHeH h noA- 
bh >k hum h o6*beKTaMH cbh3h 3arpy3Ka Kana- 
ka MeHaeTCH b 33Bhchmoctm ot 3Tana 
noJieTa h HH^opMau. 3kthbhocth a6oHeHTOB 

UH(J)pOBOH paAHOCBH3H. CmCTMHK MHCJia noA- 
BH>KHb!X OC'beKTOB KOHTpOJJ HpyeT KOJ1-BO 
06*beKTOB H BblAaeT 3TO MHCJIO Ha c^eT- 
MHK. 3arpy3KH CHCTeMbl. B 33BHCHMOCTH OT 

MHCJia o6i>eKTOB h MHCJia nepecnpocoB coo6- 

LUeHHH B CHCTeMe HCnOJlb3yiOTCfl AHHaMHM. 

ajiropHTMbi opraHHsauHH ofiMena cootftueHHH- 
mh h ynpaB-ieHHH KaHajiaMH pa ahocbh3h . 
AHajiH3Hpya cocroflHHe h 3arpy3Ky KaHajia, 
Ha3eMH3H CTaHUHn onpeAejineT mhcjio ctojik- 
HOBeHHH coo6meHHH b KaHa.ne paAH0CB«3H. 
ZIjih H36e>KaHH» cTOJiKHOBeHHH npH OAHOBpe- 
MeHHoft nepeAane HecKO.ibKHMH o6i>eKTaMH 
coo6meHHH ocymecTBJineTCH KOHTpojib Hecy- 

lUeH 3a BpeMH B03AeHCTBHfl Ha 6opTOBOH 

npneMHHK. FlepeAaeTCfl coo6meHHe, KorAa 
paAHOKaHaji cboCoach. ijjia pa3HeceHHH bo Bpe- 

MeHH MOMeHTOB BblXOAa Ha CBH3b nOABH>K- 

HbJx oS^eKTOB b 6opTOBoe yCTp-BO BBeAeHbl 
aHajiH3aTOp HecymeH Macro™ h r-p nceB- 
AOcnynaHHOH 3aAep>KKH, K-pue o6ecneMHBaioT 
3aAep>KKy na nepeAaqy cooOiueHHH ot noA- 

BH>KHb)X 06*beKTOB. 2 HJ1. 
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M306peTGHHe OTHOCHTCfl K TCXHHKe pa^Ho- 

CBH3H h MO«<eT 6biTb Hcnojib30BaHO una op- 

raHH3aUHH UH<|)pOBOH CBH3H B CHCTCMax 
aBTOMaTH3HpOB3HHOrO OCWeHa AaHHbJMH B03- 
A y X 3eM/lH B COOTBeTCTBHH C npHHfl- 

TfcdM H B CHCTeMe pe>KHMaMH flpHOpHTCTOB 

npH nepeaaMe coo6meHHH Me>KAy 6opTOBbiMH 

H lia36MHb!MH a60HCHTaMH UH(J)pOBOH CBH- 
3H. 

Uenb H3o6peTeHH« — noBbJiueHHe npo- 
nycKHOH choco6hocth KaHaJia p3AHOCBH3H. 

Ha (})Hr. I npeAcraBJieHa ^yHKUHOHajib- 
Haa cxeMa Ha3eMHoA npneMonepeAaiomeH 
CTaHUHH; Ha $Hr. 2 — ' (feyHKUHOHajibHaa 
cxeiwa 6opTOBofi npneMonepeAaiomeH craHUHH. 

Ha3eMHan npneMonepeAaiowaH craHUHH 
conep>KHT npHeMHHK 1, AeMOAy-flflTop 2, Ae- 
HiHcjDpaTOp 3 coo6meHHfi,6y({>epHbiM perHCTp 4 
aApecoB noABHWHbix o6-beKTOB, nepBhiH ajie- 

M6HT H 5, AeLUM())paTOp 6 npHOpHTCTOB coo6- 
UteHHH, 6AOK 7 TaHMepoB npMOpHTeTHblX 
C006lUeHHH, 6JIOK 8 perHCTpOB HpHOpHTeTHblX 

coo(5meHHH / KOMMyTaTop-pacnpeAejiHTejib 9 co- 
o6iueHHH, cmctmhk 10 mhcjib noABHWHbix 

OObCKTOB, CMeTMHK 1 1 3arpy3KH CHCTeMbl, 

reneparop 12 TaKTOBbix HMnyjibCOB cbo(5oaho- 
ro AOCTyna, <t>opMHpoBaTejib 13 BpeMeHHoro 
OKua, reHepaTop 14 TaKTOBbix HMnyjibCOB 
aapecHoro onpoca, jihhhh 15 33Aep>KKH, BTopoft 
9jie«vieHT H 16, kjiiom 17 cBo6oAHoro aoc- 
Tyna, 6jiok 18 BWAaMH AaHHbix, kjiiom 19 
aApecHoro onpoca, 6y<}>epHbiH 3anoMHHaiomHH 
6jiok 20, CMeTMHK 21 MHCJia nepecnpocoB, 
reHepaTop 22 HMnyjibCOB c6poca, 6jiok 23 
pcrncTpauHH AaHHbix, MOAyJiflTop 24 h nepe- 

A3TMHK 25. 

BopTOBaH npHeMonepeAaiomaH ctshuhh 

CHCTeMbl paAHOCBH3H C nOABHWHblMH 06l>eK- 
T3M H COAep>KHT aHTeHHblH KOMMyTaTOp 26, 

npneMHHK 27, AeMOAyjiHTop 28, AewHqbpaTop 
29 aApeca, AeiuH(j)paTop 30 pe>KHMa, 6jiok 
31 perHCTpaiXHH AaHHbix, 6jiok 32 BbiAaMH 
AaHHbix, 6jiok 33 perHCTpOB coo6iueHHH, 

IUH(|)paTOp 34 npHOpHTeTOB C006lUeHHH, KOMMy- 

TaTop-pacnpeAejiHTejib 35 coo6iuchhh, kjiiom 36 
cBo6oAHoro AOCTyna, renepaTop 37 TaKTOBbix 
HMnyjibCOB, kjiiom 38 aApecHoro onpoca, 
pejie 39 BpeMeHH, jihhhh 40 3aAcp>KKH, 
reHepaTop 41 cjiyMafiHbix MHceji, MOAyAHTop 42, 
nepeAaTMHK 43, aHajiH3aTop 44 Hecyiuefi 
MacTOTbi, reHepaTop 45 nceBAocjiyM3HHOH 3a- 
Aep>KKH. 

CHCTeMa paAHOCBH3H C nOABH>KHblMH o6i>eK- 

t3mh pa6oTaeT cneAyiomHM o6pa30M. 

ripHHHMaeMbie Ha3eMHbtM npHeMHHKOM I H3 

Kanaka B03Ayx — 3eMJi« coo6meHHH AeMOAy«nn- 
pyiOTCH b AeMOAyJi^Tope 2 h nocTynaiOT b 

AeiUHCjDpaTOp 3 COOGlIieHHH, KOTOpblH coeAH- 

HeH c 6yqbepHbiM perncTpoM 4 aApecoB 

nOABH>KHbIX OCVbeKTOB, rjXZ B COOTBeTCTBHH 
C npHHflTblM B CHCTeMe npOTOKOJIOM o6MeHa 
npOH3BOAHTCH HAeHTH(J)HKaUHH npHHHTOrO B CO- 

o6meHHH aApeca c aApecaMH noABHWHbix 
o6i>eKTOB, xpaHfliUHXca b 6ycj)epHOM perHCT- 
pe 4 aApecoB noABHWHbix o6*beKTOB. Ilpn 



coBnaAeHHH aApeca noABK>KHoro o6*beKTa c 
xpaHHiuHMca b cnHCKe aApecoM Ha 3Jie- 
MeHT M 5 noAaeTCH ynpaBJinioiuHH CHrHaji 
ot 6ycj>epHoro perHCTpa 4 aApecoB noABHHt- 
5 Hbix o6*beKTOB h coo6iueHHe nocTynaeT b 
AeuiH(J)paTop 6 npHopHTeTOB coo6iueHHH. PaH- 
WHpoBKa coo6tueHHH no npnopHTeTaM 

BXOAHUIHX HH(})OpMaUHOHHbJX C006lUeHHH B CO- 
OTBeTCTBHH C npHHHTbJMH B CHCTeMe p3AHO- 

CBH3H c noABH>KHbiMH o6*beKTaMH KaTero- 

^0 pHHMH CpOMHOCTH OCyiUeCTBJIHeTCH fipH nOMO- 
LUH CABHTaiOlllHX pePHCTpOB coo6meHHH, B 

M/iaAiuHH pa3p«A KOTopwx nepBOHaqa/ibHO 3a- 

nHCblBaeTCH «1», MTO COOTBeTCTByeT OTCyTCT- 

bhio coo6iueHHH.. IlpH nocTyruieHHH H3 KaHa- 
15 j\a pa ahocbh3h coo6meHHH b perHCTpax 

npOH3BOAHTCH CABHT C006meHHH COOTBeTCT- 

BywiUHx OMepeAen h 3anycKaioTCH TanMepu 
npHOpHTeTOB, mhc/io KOTOpux onpeAejiHeTCJi 

MHCJIOM npHHHTblX flpHOpHTCTOB CO06llieHHH B 
COOTBeTCTBHH C npOTOKOJIOM 06MCHa, KOTOpbie 
20 H KOHTpOJIHpyiOT BpeMH H3X0>KACHHH C006uie- 

hhA b oMepeAH cooTBeTCTByiomeH KaTero- 

pHH CpOMHOCTH. BjIOK 7 T3HMepOB npHOpHTeT- 

Hbix coo6weHHfi onpeAejineT BpeMH «cTapeHH«» 
HHqbopMauHH, h, ecAH coo6meHHe b TeMeHne 
onpeAejieHHoro npoMe>KyTKa BpeMeHH He 6biJio 
nepeAaHO b KaHaji cbh3h, to oho «cth- 
paeTc«» hah 6y<J)epHbiH 3anoMHHaK)uiHH 6aok 
20 nocbiAaeT 3anpoc Ha noBTopHyio nepeAa- 
My coo6meHHH. 

ripH BbIAep>KHBaHHH 3aAaHHoro BpeMeHH 
^ n coo6meHHe b 33bhchmocth ot 3arpy3KH chc- 
TeMbi nocTynaeT Mepe3 kjiiomh 17 cbo6oaho- 
ro AOCTyna hjih kjhomh 19 aApecHoro onpoca 
b 6y4>epHbiH 3anoMHHatomHH 6jiok 20, ko- 
TopwH (}>opMHpyeT coo6uueHHe ajih nepeAa- 

MH B KBH3A paAHOCB5I3H B COOTBeTCTBHH C 

25 npoTOKOjioM o6MeHa. 

Ilpn o6MeHe coo6iueHH«MH Me>KAy Ha3eM- 
hoh npneMonepeAaiomeH cTaHUHefi h noABH>K- 
hwmh o6T>eKTaMH CBH3H 3arpy3Ka KaHa^a H3- 
MeHHeTCH b 33BHCHMOCTH ot 3Tana nojieTa 

H HH(})0pM3UHOHHOH 3KTHBH0CTH a60HCHTOB 
40 UHqbpOBOH paAHOCBH3H. CMeTMHK 10 MHCJia noA- 
BHWHbix 06l>eKT0B nOCTOHHHO KOHTpOJIHpyeT 
KOJIHMeCTBO o6*beKTOB H BblAaeT 3T0 MHCJIO 
Ha CMeTMHK 11 3arpy3KH CHCTeMbl, KOTOpblH 

onpeAeJiaeT 3arpy3Ky KaHajia CBH3H. B 3a- 

BHCHMOCTH OT MHCJia nOABH>KHbIX 06lieKT0B 

h MHCJia nepecnpocoB coo6iueHHH KaHajia 

paAHOCBH3H B CHCTeMe HCnOJIb3yiOTCH AHH3MH- 

MecKHe aAropHTMbi opraHH3auHH o6MeHa coo6- 

lUeHHHMH h ynpaBAeHHH KaHaAOM paAHOCBH- 
3H. Ilpn hh3koh 3arpy3Ke KaHaJ13 HCnOJIb- 

cq 3yeTCH pe>KHM CBo6oAHoro AOCTyna co CTopoHbi 
noABHWHbix o6-beKTOB, npH npeBbiiueHHH 3a- 
rpy3KH KaHajia CHCTeMa aBTOMaTHMecKH nepe- 
xoaht b pe>KHM aApecHoro onpoca noABH>K- 

HblX 06l>eKT0B. 

AHajiH3Hpy« cocTOHHHe h 3arpy3Ky KaHa- 
55 jia paAHOCBH3H b cncreMe cbh3H c noA- 

BH>KHbIMH 06-beKT3MH, Ha3eMHa« npHeMO- 

nepeAaK)ui3H ct3hu.hh onpeAejineT mhcao ctoak- 

HOBeHHH C006llieHHH B KaHaJie paAHOCBH3H, 
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h, Koraa sto mhcao npeBwcHT npeAejibHO 
AonycTHMoe, to chctsms nepexoAHT b pe- 
>khm aApecHoro onpoca c uejibio ynopflAO- 
MeHHn pa6oTbi KaHajia nepeAaMH AaHHbix 
B03Ayx — 3eMjia. Mto6w H36e>KaTb ctojik- 
HOBeHHH npH OAHOBpeMeHHofl nepeaane Hec- 
Ko/ibKHMH o6-beKTaMH coo6iueHHH ocymecTB- 
ahctch KOHTpojib Hecyiuefl 3a BpeMH bo3- 
AeficTBHfl Ha 6optoboh npneMHHK cny>Ke6- 
hoh qacTH coo6meHHH h nepeAaeTCH noA- 
roTOB^eHHoe coo6tueHHe mnbKO b tom c;iy- 
Mae, KorAa paAHOKaHaji cboCoach. J\j]H Toro, 

MT06bI pa3HeCTH BO BpeMeHH MOMeHTbl BblXO- 
Aa Ha CBH3b nOABH>KHbIX 06'beKTOB B TO 
BpeMfl, KOPAa OH H 06Hapy>KHJJH, mto paAHo- 

KaHaji cBo6oAeH, b 6opTOBoe npHeMonepeAaio- 
mee ycTpoficTBo BBeAeHbi 3H3./iH3aTop Hecy- 
mefi nacTOTbi h reHepaTop nceBAOcnyMaH- 
hoh 3aAep>KKH, KOTopwe o6ecneMHBaK>T 3a- 
Aep>KKy Ha nepeAaMy coo6meHHH ot noABHW- 

HbJX 06*beKT0B. 

ripH hh3koh 3arpy3Ke CHCTeMbi cqeT- 
mhk 11 3arpy3KH CHCTeMbi BbiAaeT ynpaBJiaio- 
luhh cHrHaji Ha reHepaTop 12 TaKTOBbix 
HMnyjibcoB CBo6oAHoro AOCTyna, KOTopwfi 3a- 
AaeT uhkji pa6oTbi CHCTeMbi Mepes kjiiom 17 
CBo6oAHoro AOCTyna b pe>KHMe cbo6oahopo 
AOCTyna. 

flpH npeBbiuieHHH 3arpy3KH CHCTeMbi rpa- 

HHMHOH 3arpy3KH CHGTMHK 3arpy3KH CHCTeMbi 

BbiAaeT ynpaBjiHiomHH cnrHaji jijih bkjieomc- 
hhh nepe3 Tpnrrep «0KHa» reHepaTopa 14 
TaKTOBwx HMny^bcoB aApecHoro onpoca, ko- 
TopwH 3aAaeT uhk;i pa6oTbi chctcmw Mepe3 
kjiiom 19 aApecHoro onpoca b pe>KHMe 
aApecHoro onpoca. B pe>K hmg aApecHoro on- 
poca HHHUHaTOpOM CBH3H MO>KeT 6blTb TOJlb- 

ko Ha3eMHaa npHeMonepeAaiomaa cTaHUHH, 

KOTOpafl B COOTBeTCTBHH CO CHHCKOM nOABH>K- 

Hbix o6i>eKTOB, xpaHHiuHMCH b 6ycj)epHOM pe- 
rwcTpe 4 aApecoB, nepnoAHMecKH onpauuH- 
BaeT noABH>KHbie o6i>eKTb!, h ohh He MoryT 
no CBoeft HHHUHaTHBe npepBaTb uhkji onpo- 
ca h nepeAaTb a BapHHHoe coo6meHHe. Hoa- 
TOMy npeAycMOTpeHa B03Mo>KH0CTb onepaTHB- 
hoh nepeAaMH no HH(j>poBOMy Kanajiy paAHo- 
CBS3H aBapHHHbix (sKCTpeHHbix ) coo6iueHHH 

OT nOABH>KHb!X 06'beKTOB CBH3H. EoiH HOABH>K- 

Hbie o6*beKTbi cc{)opMHpoBajiH ajih nepeAaMH 
cooSiueHHH h o6Hapy>KHv r iH, mto paAHOKa- 

HaJI CB060AeH, TO OHH HHCj)OpMHpVIOT OCTajlb- 

Hbie noABH>KHbie o6-beKTbi o Ha^ajie unoa 
nepeAa^H h cJiynaHHbiM o6pa30M pacnpeAe- 
jijiiot owepeAHOCTb co6cTBeHHOH nepeAaMH b 

3TOM UHKJie. Ka>KAb]H H3 nOABH>KHblX 06'beK- 
TOB, Hcno^b3yn cnrHa-i Hecyuuen b paAHOKa- 

HaJie H HMnyJlbCbl CHHXpOH.H3aU.HH, nOACMH- 

TbiBaeT cyMMy nepnoAOB nepeAaMH (6e3 ah$- 
4>epeHUHauHH hx Ha ycneujHbie h Heycneiu- 
Hbie) h CB060AHUX nepnoAOB onepeAHocTH 
(paBHbiM OAHOMy BpeMeHHOMy OKHy). ripn cob- 
naAeHHH btoyi cyMMbi co 3HaMeHHeM ycTa- 
HoaneHHOH OMepeAHocTH noABH>KHbm o6T>eKT 
HaMHHaeT nepeAaMy co6cTBeHHoro naneTa. 



PaCCMOTpHM OC06eHHOCTH IlpHMeHeHlin CHC- 
TeMbi ajih nepeAaMH aBapHHHbix coo6iuchh(i 

OT nOABH>KHbIX 06 be K TO B B pOKHMC CBO- 

6oAHoro AOCTyna. 
5 FlycTb 3a BpeMH, paBHoe nopory orpa- 
HHMeHH« T, 4)op,MHpyeTCfl nvTe,M BbijaMH ot 
6y<J>epHoro 3anoMHHaK>mero o.iOKa 20 coot- 
BeTCTByioman KOMaHAa Ha OTKpbJTiie t okoh 
Ann nepeAaMH aBapHHHbix coo6iueHHH ot noA- 

BHWHblX 06'beKTOB B pOKHMe CBo6oAHoro 

10 AOCTyna. 3th oKHa otctoht Ha oahh3ko- 
Boe pacoroHHHe Apyr ot Apyra^ paBHoe T/t. 
Zl^iHTejibHOCTb Ka>KAoro OKHa to b o6iueM 
c^VMae HBJineTCH c.nyMaHHOH Be^inmiHOH, paB- 
hoh cyMMe K nepnoAOB nepeAaMH h cbo- 
!5 6oahwx nepnoAOB, rae K — Be-uiMHua 

nOCTOHHH3H» npHMCM 1 0 <T/E. TaKHM o6pa30.\i, 
HHTepB3Jl BpeMeHH MOHAN AByMH COCeAHHMH 

KOMaHAaMH Ha (})opMHpoBaHHe okoh cbo6oa- 
Horo AOCTyna coctoht H3 AByx MacTeii: 
nepBaa H3 hhx npeACTaB.nneT co6oh «okho> 
20 a.ih nepeAaMH ot noABH>KHbix o6i>eKTOB aBa- 
pHHHbix C006lUeHHH B pe>KHMe CB060AHOrO 

AOCTyna, A^iHTe.ibHOCTbio to, a BTopan — 
nepeAaMH coo6meHHH ot H33e.MHoro npneMo- 
nepeAaTMHKa b pe>KHMe aApecHoro onpoca. 

25 CHCTeMa CBfl3H C nOABH>KHblMH 06"beKT3M H 

no3BOjiHeT opranH30BaTb nepeAaMy coo6iuchhh 
Ha OTKpblTHe «okoh» KaK B pe>KHMe cbo- 
6oAHoro AOCTyna, TaK b pe>KHMe aApecno- 
ro onpoca noABH>KHbix o6t>cktob CBH3H c 

HCnOJIb30B3HHeM (J)QpM HpOB3Te»1H 13 BpeMeHHO- 

30 ro OKHa, ^hhhh 15 3aAep>KKH h 3.ieMenTa M 16, 
KOTopwe Bbipa6aTbiBaK)T ynpaB.iHioiuHe curna- 
j\b\ b 6y(J>epHbiH 3anoMHHaioiUHH 6.tok 20 Awifl 
nepeAaMH coo6meHHH Ha hoabh>k nwe o6i>eK- 

Tbl nO OTKpblTHK) H 33 KpblTH K) «OKOH». 

TeHepaTop 22 HMny.nbcoB c6poca npoH3Bo- 
35 aht b 6;iOKe 8 perncTpos npnopHTeTHbix 
coo6uieHHH c6poc o6pa6oT3HHbix coo6mennH 
na cooTBeTCTByiomnx perncTpax npnopHTeTOB. 
Cmctmhk 21 MHCJia nepecnpocoB KOHTpo^wpyeT 
KOAHMecTBO nepeAaHHbix coo6uienHH h mhcio 

nOATBep>KAeHHH, nOJlVMeHHblX OT HOABH>KHbIX 

4 ^ 06'beKTOB, h nepeAseT ynpaBJiflrcmHe curHa.ibi 
b CMeTMHK 11 3arpy3KH CHCTeMbi. Ha.iee 6y- 
4>epHbiH 3anoMHHaK)Lii,HH 6.TOK 20 no-iyMaeT 
npeAH33HaMeHHoe a.hh nepeAaMH coo6meHne 

OT 6-lOKa 18 BblAaMH A3H H blX, (JjOpMIipveT 
^ CJiy>Ke6HYHD H HHCjDOpMaUHOHHVIO M3CTH C006- 

meHHH h nepeAaeT ero Ha nocneAOBaTe.nb- 
ho coeAHHeHHbie MOAy.iHTop 24 n nepeAaT- 

MHK 25, TAe B COOTBeTCTBHH C HClIO/lb- 

3ye\ibiM MeTOAOM moavmhuhh coo6meHiie ne- 
peAaeTC« b k a h a v i paAH0CBH3it a.th iioabh>k- 

5q HblX 06'beKTOB. Ha 60pT\ npHCMHHK H3XO- 

ahtch b pe>KHMe npHeMa ho MacTOTe fi 
(MacTOTa nepeAaMH onpocnoro eoo6inennfl ot 
H33eMHOH npneMonepeAaiomeH CTaHUiui). Hoc- 
jie npoxo>KAeHHH coo6uieHHH Mepcs oiiTemibiii 

K0MMVT3T0p 26, npiieMHHK 27, AOMOAVVIH- 

55 Top 28 oho nocTynaeT b AeiniKjipaTop 2fi 
a;i,peca, rAe nponc.xoAHT iiACHTiic|)HKaiun< iipn- 
HHToro b coo6meHini aApeca c a;ipoco\i 
noABH>KHoro o6i>ei<Ta, xpaHfliuuMC^ » ;io- 
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ujH(j)paTope azipeca. Jlajiee coo6meHHe nepe- 
aaeTCH b AenjH<j)paTop 30 pe>KHMa, r^e npoHc- 
xoaht AeiuH(})pauHfl nojiyueHHOH cny>Ke6HOH 
MacTH coo6meHHH h onpeiienfleTCfl b Ka- 
kom pe>KHMe pa6oTaeT cHcreMa, h HHqbop- ~ 
MauHOHHan nacTb coodiueHHH 3anHcwBaeTca b 
6jiok 3! perHCTpauHH AaHHbix. Ilocne AeujH<t>- 
pau.Hn 3Hana pe>KHMa noAaeTcn ynpaBJiaio- 
IUHH CHTHaJl Ha KJ1IOMH 36 CBo6oAHoro aoc- 
Tyna hjih kjiiomh 38 aApecHoro onpoca, ko- 
Topue pa6oTaiOT noA ynpaBJiekneM reHepa- 10 

TOpa 37 TaKTOBblX HMnyjlbCOB. Ecjjh 6jiok 

32 BbiAa^H AaHHbix cqbopMHpoBa/i coo6meHHe 
AJifl nepeAaMH, to oho 3anHcwBaeTCH b 
6jiok 33 6y(J)epHbix perHCTpoB coo6meHHH 
h Aajiee nocTynaeT Ha uiH<|)paTOp 34 coo6- 
meHHH, rAe nponcxoAHT c[)opM HpOBaHHe cny- 
>Ke6HOH nacTH cooGiueHHfl h onpeAejiaeTCH 

npHOpHTeT B 33BHCHM0CTH OT ypOBHH npH- 

opHTeTa a6oHeHT0B untippoBOH cbh3h. .flajiee 
coo6meHHe nocTynaeT Ha KOMMyTaTop-pacnpe- 
AejiHTejib 35 coo6meHHH, KOTopwfi b 3a- 20 

BHCHMOCTH OT ypOBHH npHOpHTCTa p3H>KH- 

pyeT hx no oqepeAHOCTH Ha nepeAaMy. 
3aTeM coo6meHHfl nepeAaioTCfl Ha kjiiomh 36 
cBo6oAHoro AocTyna hjih kjiiomh 38 aApec- 
Horo onpoca b 33bhchmocth ot pe>KHMa pa- 
6otw cHCTeMbi, KOfopbiH onpeAejiHeTca Ha3eM- 25 
hoh upHewonepeAaKDmeH CTaHuneH. 
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06-beKTaMH, coAepwamaa b Ha3eMH0H npne 
MonepeAafOiuefi ct3hu,hh nocjieAOBaTejibHO coe- 
AHHCHHbie npHCM hhk h AeMOAyJiflTOp, noc- 
jieAOBaTejibHO coeAHHeHHbie nepeAaTMHK h mo- 
Ay^iHTop, 6j\ok perncrpauHH AaHHWx, 6jiok 

BblASMH AaHHblX, nepBWH H BTOpOH 3JieMeH- ^ 

tw M ? b 6opTOBOH npHeMonepeAaiomefi ct3h- 
hhh iiocjieAOBaTejibHO coeAHHeHHbie aHTeHHwft 
KOMMyTaTop, npHeMHHK, AeMOAyjiHTop h Ae- 
iiJH(})paTop aApeca, nocjieAOBaTejibHO coeAHHeH- 
Hbie MOAy.'iflTop h nepeAaTMHK, bwxoa KOToporo 
coeAHnen c bxoaom anTeHHoro KOMMyTaTopa, 40 
6jiok perHCTpauHH AaHHbix h 6jiok BbiAaMH 
AaHHbix, oTAimatomancn TeM, mto, c uejibio 
noBHiueHHH nponycKHOH cnocoGHOCTH KaHajia 
paAHoc BH3H, b na3eMHyio npneMonepeAaiomyio 
cTaHiXHio BBeAenbi nocjieAOBaTejibHO coeAH- 
HeHHbie AeiuH(J)paTop cooSmeHHH, dydbepHWH ^ 
perncTp aApecoB noA»H>KHbix o6*beKTOB, cneT- 

MHK MHCJia oCl^eKTOB, CMeTMHK 3arpy3KH CHC- 

Te.Mbi, renepaTop TaKTOBbix HMnyjibcoB cboGoa- 
hofo AocTyna, kjiiom CBo6oAHoro AOCTyna h 
6ycJ)epHbiH 3anoMHHaiojiHH 6jiok, nocneAOBa- 
re-TbHo coeAHHeHHbie a>opMHpOBaTejib BpeMeH- 
Horo oKHa h reHepaTop TaKTOBbix HMnyjibcoB 
aApecHoro onpoca, jihhhh 33Aep>KKH, kjiiom 
aApecHoro onpoca, nocjieAOBaTejibHO coeAH- 
HeHHbie n-pa3p«AHOH ujhhoh AeuiHqbpaTop 
npHopHTeTOB coo6meHHH, 6jiok perHCTpoB 55 

UpHOpHTeTHblX COOGlUeHHH, COCTOHUIHH H3 n 

perHCTpoB npHopHTeTOB, h KOMMyTaTop-pacnpe- 
AejiHTejib coo6meHHH, 6jiok T3HMepoB npno- 



pHTeTHwx coo6meHHH, cocTOfimHH H3 n TaA- 
MepoB, cqeTMHK MHCJia nepecnpocoB h reHe- 
paTop HMnyjibcoB c6poca, npHMeM buxoa 
AeMOAyJiHTopa coeAHHeH c bxoaom AeiuH(j)paTo- 
pa coo6iueHHH, buxoa KOToporo coeAHHeH c 
nepBUM bxoaom nepBoro aneMeHTa M, BTopofi 
buxoa 6y(|)epHoro perncTpa aApecoB hoabhjk- 

HblX 06T>eKT0B COeAHHeH C BTOpbIM BXOAOM 

nepBoro 3JieMeHTa H, buxoa KOToporo coeAH- 
HeH c bxoaom AeujH(J)paTopa npHopHTeTOB 
coo6meHHA f bwxoa KOToporo coeAHHeH n-pa3- 

PHAHOH UJHHOH C BXOAOM 6ilOKa T3HMepOB 

npHopHTeTHux coo6meHHH, bwxoa KOToporo 
coeAHHeH n-pa3pHAHoft ujhhoh c ynpaBJinio- 
iuhm bxoaom 6ji0Ka perHCTpoB npnopn- 
TeTHux coo6meHHH, nepBwA buxoa KOMMyTa- 
Topa-pacnpeAejiHTejiH coo6meHHH cocahhch c 

HH(|)OpMaUHOHHbIM BXOAOM KJltOMa CB06OAHOrO 

AocTyna w c HHqbopMau,HOHHbiM bxoaom kjiio- 
Ma aApecHoro onpoca, bwxoa KOToporo coe- 
AHHeH c BTopwM bxoaom 6yqbepHoro 3ano- 

MHHaiOlUerO 6jlOKa, BTOpOH : BblXOA KOMMyTa- 

Topa-pacnpeAejiHTejiH coodmeHHH coeAHHeH c 
bxoaom 6jiOKa perHCTpauHH AaHHbix, buxoa 

6jlOKa BWA3MH AaHHblX COeAHHeH C TpeTbHM 

bxoaom 6yq*)epHoro 3anoMHHaioiuero 6„ioKa, 
buxoa CMeTMHKa MHCJia nepecnpocoB coeAHHeH 

C BTOpbIM BXOAOM CMeTMHKa 3arpy3KH CHCTe- 
Mbi, BTOpOH BblXOA KOTOporO COeAHHeH C 

bxoaom. qbopMHpoBaTejiH BpeMeHHoro OKHa, 

BTOpOH BblXOA KOTOporO COCAHHCH C BXOAOM 

jihhhh 3aAep>KKH, nepBbiH BbixoA kotopoh coe- 
AHHeH c nepBbiM bxoaom BTOporo 3JieMeHTa M, 
bhxoa reHepaTopa TaKTOBbix HMnyjibcoB aApec- 
Horo onpoca coeAHHeH c btopwm bxoaom 
BToporo 3JieMeHTa H, bwxoa KOToporo coe- 
AHHeH c ynpaBJiflioiuHM bxoaom KJiiOMa aA- 
pecHoro onpoca, bmxoa jihhhh 33Aep>KKH 
coeAHHeH c MeTBepTbiM bxoaom 6yqbepHoro 3a- 
noMHHaiomero 6jioKa, bwxoa KOToporo coeAH- 
HeH C BXOABMH MOAyAHTOpa, CMeTMHKa MHCJia 

nepecnpocoB h reHepaTopa HMnyjibcoB c6po- 
ca, bwxoa KOToporo coeAHHeH n-pa3p«AHOH 
ujhhoh c bxoaom c6poca 6jiOKa perHCTpoB 
npHOpHTeTHbix coodmeHHH, b 6opTOByio npne- 
MonepeAaiomyK) CTaHUHio bbcachw nocjieAOBa- 
TejibHO coeAHHeHHbie n-pa3pnAHOH qjhhoh 6jtok 
perHCTpoB coo6meHHH, uiH(})paTOp npHopHTeTOB 
coo6meHHH h KOMMyTaTop — pacnpeAejin- 
TeJib coo6meHHH, nocjieAOBaTejibHO coeAHHeH- 
Hbie reHepaTop TaKTOBbix HMnyAbCOB, kjiiom 
aApecHoro onpoca, pejie BpeMeHH, jihhhh 
3aAep>KKH h reHepaTop cjiyqaHHwx MHceji, 
AeuiH(t)paTop pe>KHMa, nocjieAOBaTejibHO coeAH- 
HeHHbie anajiHaaTop iiecyiueft mbctotw, reHepa- 
Top nceBAOcjiyMa hhoh 3aAep>KKH h kjiiom cbo- 
6oAHoro AOCTyna, npHMeM bwxoa AeuiHcJ)- 
paTOpa aApeca coeAHHeH c bxoaom AetuHc})- 
paTOpa pe^HMa, nepBwii bwxoa KOToporo 
coeAHHeH c bxoaom 6jiOKa perHCTpauHH AaH- 

HWX, BTOpOH H TpeTHH BblXOAW AeiUHqbpaTO- 

pa pe^<HMa coeAHHeHbi c BTopwM bxoaom 
cooTBeTCTBeHHo KjiiOMa aApecHoro onpoca h 
KJiiOMa CBo6oAHoro AOCTyna, bwxoa 6jiOKa bw- 

A3MH A3HHWX COeAHHeH n-p33pHAHOH UJHHOH 



7 



1401626 



8 



c bxoaom 6iioKa perHCTpoB cooGmeHHH, 
Bbixo/i KOMMyTaTopa-pacnpeiie^HTe^ifl coo6me- 

HHH COeilHHeH C TpCTbHM BXOflOM KJlIOMa 

aApecHoro onpoca h c TpeTbHM bxoaom 
KJiioqa cBo6oAHoro aocryna, BTopofi buxoa 
reHepatopa taKTOBbix HMnyjibcoB coejiHHeH c 



MeTBepTbiM bxoaom KJiiOHa cBo6oAHoro sorry- 
na, buxoa KOToporo coe^HHeH c nepBbiM 
bxoaom MOAy-nHTopa, bwxoa reHepaTopa cny- 

qaHHblX MHCeJl COeflHHCH C BTOpUM BXOAOM 
MOAyjlATOpa, BTOpOH BblXOA DpHCMHHKa COeAH- 

HeH c bxoaom aHajiH3aTopa HecyuieA MacToru. 
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